HO05-265011

{Title of the Invention]

PROCESS FOR MANUFACTURE OF LIQUID CRYSTAL DISPLAY DEVICE
[Abstract]

[CONSTITUTION]: A process of the present invention comprises measuring weight of
a liquid crystal 5 supplied on a glass substrate 1; and calculating a region for sealing the
liquid crystal from specific gravity of the liquid crystal 5 and a target gap value. On the
other hand, a frame-like sealant is formed such that, when a pair of glass substrates were
adhered and combined together and the target gap value was obtained, area of inner side
of the glass substrate becomes substantially same to the area of the liquid c-rystal sealing
region.

[EFFECT]: Because the frame-like sealant equal to amount of the liquid crystal
supplied on the‘ glass substrate is formed, the present invention can produce the liquid
crystal display device with less fluctuation of the gap value even when the amount of

the liquid crystal is fluctuated.
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[Scope of Claims]

[Claim 1] A process for manufacturing of a liquid crystal display device by sealing
liquid crystal between two sheets of glass substrate comprising the steps of: exactly
measuring amount of the liquid crystal after one drdp-ﬁlling the liquid crystal on at least
one side of an opposite glass substrate, that is, the other substrate; forming a sealant in
the form of frame to déﬁne an area corresponding to the one drop-filling amount
measured; then, adhering and combining both of the glass subsﬁates together.

[Claim 2] The process according to Claim 1, further comprising the steps of: measuring
both of weight of the glass substrate and weight of the gléss substrate one drop-filled
with the liquid crystal, as a means for measuring the one drop-filling amount of the
liquid crystal; and coating the sealant corresponding to area of the liquid crystal
obtained dividing a weight difference from both of the weights by specific gravity of the

liquid crystal and a target thickness of liquid crystal layer.

[Detailed Description of the Invention] -

[0001]

[Industrial Application]

The present invention relates to a process for manufacture of liquid crystal &isplay
device comprising adhering and combining a pair of glass substrates for liquid Crysfal
together, in which an electrode pattern and an orientation film were formed.

[0002]

[Description of the Prior Art]

A traditional manufacturing process of a liquid crystal device is known, in which a pair
of glass substrates with an electrode pattern and an orientation film are subjected to

polymerization-adhesion through a frame-like sealant to form a liquid crystal display
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device, followed by removal of a part of the sealant to form an inlet for pouring the
liquid crystal and sealing of the inlet.

{0003]

Recently, it is increasingly adopted a manufacturing process of the liquid crystal display
‘assembly in which liquid crystal is supplied on one among a pair of glass substrates to
form the liquid crystal display device, then, followed by polymerization-adhesion of the
glass substrates. FIG. 3 illustrates a typical example of a liquid crystal device production
approach, in which liquid crystal is supplied on a glass substrate while the other glass
substrate (that is, an opposite glass substrate) is subjected to a superpésition—adhesion.
The glass substrate for the liquid crystal display device is defined to the numerical
symbol of 1. Further, an electrode pattern and an orientation film (both not shown) for a
display comprising ITO and the like and, at the same time, a frame-like sealant 2
comprising thermosetting or optical curing adhesive are formed on one side éf the glass
substrate 1. After the liquid crystal is supplied to a region for sealing the liquid crystal
surrounded by the frame-like sealant 2, the glass substrate 1 is polymerization-adhered
with the other glass substrate (not shown) faced to the glass substrate 1 through
interposing the sealant 2. Referring to FIG. 3, an air extrusion type dispenser 3 is for
supplying the liquid crystal to the liquid crystal sealing region of the glass substrate 1.
The dispenser 3 includes a tube type barrel section 3a for carrying the liquid 'crystéll 5
and a nozzle section 3b formed at right angles to bottom end of the barrel section 3a, in
addition to, an air hose 4 connected to top end of the barrel section 3a.

0004]

Additionally, a further approach for introduction of liquid crystal is adopted, in which
the liquid crystal 5 is supplied to the liquid crystal sealing region of the glass substrate 1,

the glass substrate 1 is directed to bottom of the dispenser 3, the center of the liquid
3
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crystal sealing region is approximately orientated to the nozzle section 3b of the
dispenser 3, on this condition, air inflows from the air hose 4 to the barrel section 3a of
the dispenser 3, and the liquid crystal 5 of the barrel section 3a is one drop-filled onto
the glass substrate 1 through the nozzle section 3b.

[0005]

{Problems to be Solved by the Invention]

Hdwever, in the foregoing conventional approach for introduction of the liquid crystal,
the liquid crystal 5 in the dispenser 3 was one drop-filled on the glass substrate 1 by
extruding the liquid crystal 5 under air pressure on the glass substrate 1, thus, air
pressure and air supplying time should be strictly controlled in order to supply the liquid
crystal at a constant rate to the glass substrate 1. As a result, it may be troublesome to
control amount of the liquid crystal to be supplied. Further, since a residual amount of
the liquid crystal in the dispenser 3 decreased accompanying to repeated supplying of
the liquid crystal 5 to the glass substrate, the amount of the liquid crystal 5 to be
supplied was changed by alteration of the residual amount of the crystal in the dispenser
3 even though the air pressure and the air supplying améunt was constantly controlled.
[0006]

Therefore, the approach described above was characterized in that the liquid crystal 5
was supplied and an exact thickness of the liquid crystal layer in the glass substrate after
assembling a pair of the glass substrates for liquid crystal (hereinafter referring to as
"gap") depended on a precision of the amount of the liquid crystal 5 to be supplied. In
other words, this approach has a technical problem that fluctuation in the amount of the
liquid crystal 5 supplied became fluctuation of a gap value as it is.

Accordingly, in order to solve such a conventional technical problem, the present

invention aims to develop a process for manufacture of a liquid crystal display device
4
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with little fluctuation of gap of the liquid crystal display device even when an amount of
liquid crystal supplied to a glass substrate is changed.

t0007]

[Means for Solving the Problem]

Therefore, in order to solve the above problem, an object of the present invention is to
provide a process for manufacture of a liquid crystal display device comprising exactly
measuring amount of liquid crystal sui)plied on a glass substrate and calculating area of
a liquid crystal sealing region by dividing the measured amount by a target gap value,
wherein a frame-like sealant is formed such that, when a pair of glass substrates were
adhered and combined together and the target gap value was obtained, area of inner side
of the glass substrate becoines substantially same to the area of the liquid crystal sealing
region.

[0008]

[Function]

The process for manufacture of the liquid crystal display device according to the present
invention is characterized in that the amount of the liquid crystal sealing region to
become the target gap value is calculated from the amount of the liquid crystal supplied
‘oh'the glass substrate, the frame-like sealant is formed corresponding thereto, and the
ﬂuctuatidn of gap does not arise even with the amount of the liquid crystal supplied
being fluctuated.

[0009]

[Example]

The present invention will be described in more detail below with reference to examples
and the accompanying drawings.

In all of figures, a glass substrate for liquid crystal display device is defined to the
5
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numerical symbol of 1. A face of the glass substrate 1 is formed with an electrode
pattern and an orientation film for a display comprising ITO, etc. (both not shown). The
glass substrate 1 is set on a stage 6 for measuring weight. The stage 6 is equipped with a
temperature control device which is not shown in figures to keep temperature of the
glass substrate 1 nearly constant. An air extrusion type dispenser 3 is for supplying the
liquid crystal on the glass substrate 1. By the above temperature control device, the
liquid crystal in the dispenser 3 retains also the temperature substantially equal to that of
the stage 6. Further, an alternative dispenser 7 is for applying the sealant 2 in the form
of frame. Both of the dispensers 3 and 7 are attached to a X-Y-Z robot (not shown),
respectively, and " movement rate and discharging amounts of the sealant and/or the
liquid crystal to respective X, Y and Z directions are controlled by signals from a
dispenser controller 8 and air pressure. A computer 9 for signal processing treats signals
from the stage 6 and sends an instruction to the controller 8.

[0010]

Next, the process of the present invention is described in detail using FIG.1 and FIG. 2
(a), (b), and (c). First of all, a glass substrate 1 is placed on a stage 6 and weighed. Next,
a predetermined amount of liquid crystal 5 is one drop filled on the glass substrate 1
over one to several times (FIG. 2(a)). Herein, the one-drop-ﬁlling amount should not be
controlled strictly to the specified value. A weight difference obtained by weighing
again the glass substrate 1 in this condition, then, comparing the first weighed value
before one drop filling of the liquid crystal with the re-weighed value will serve as
weight of the one drop-filled liquid crystal.

[0011]

As described above, both of the liquid crystals in the glass substrate 1 and the

dispensers keeps the same temperature, thus, volume of the liquid crystal can be
6
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calculated dividing the weight of the one drop-filled liquid crystal by specific gravity of
the liquid cr};stal at the above temperature. More particularly, in case of an assembly of
the glass substrates by adhesion and combination thereof, area of a region spread with
the liquid crystal after forming the assembly can be calculated dividing the volume of
the liquid crystal by a required target gap value. In the process for manufacture of the
liquid crystal display. device of the present invention, the above processes in series are
performed on the computer 9 for signal processing.

[0012]

Next, the sealant 2, e'specially a photo-curing sealant is applied around the liquid crystal
in the form of frame using the dispenser 7 and, when the sealant was damaged to the
target gap value, area of a region surrounded inside the sealant in the form of frame
become equal to the area of the region spread with the liquid crystal.

For example, if the one drop-filling amount of the liquid crystal to the glass substrate 1
was calculated 5% above than the desired amount, it is preferable to calculate area
inside the sealant formed when the frame-like sealant was damaged to the target gap
value using the computer 9 for signal processing so that the area become increase 5%
above than an alternative area inside the sealant formed when the desired amount of the
liquid crystal was one drop-filled on 'the glass substrate 1; and, if required based on the
result, send an instruction to the controller 8 of the dispenser to apply the sealant 2 in
the form of frame using the dispenser 7 (shown in FIG. 2(b)). In addition, the process of
the present invention comprises adhering and combining the glass substrate 1 one drop-
filled with the liquid crystal and formed with the sealant in the form of frame, and the
other glass substrate 10 facing thereto and scattered with a spacer in a vacuum tank
(shown in FIG. 2(c)). Thereafter, the liquid crystal display device is produced using

regions other than the frame-like sealant as a mask and emitting UV ray to cure the
7



HO05-265011

sealant 2.

[0013]
[Effect of the Invention]
As described above, since the frame-like sealant is formed equal to the amount of the
liquid crystal supplied on the glass substrate, the present invention can produce the
liquid crystal display device with less fluctuation of the gap value even when the
amount of the liquid crystal is ﬂucﬁated. Accordingly, the liquid crystal display device

with a fixed gap value can be manufactured in high yield of production.

[Brief Description of the Drawings)

FIG. 1 illustrates an example of a process fof manufacture of a liquid crystal display
device according to the present invention.

FIG. 2 is a perspective view illustfating steps of the process according to the present
invention. |

FIG. 3 illustrates a conventional process for manufacture of the liquid crystal display

device.

[Brief Description of Numerical symbols in the Drawings]

1 Glass Substrate
2 Sealant
3 Dispenser
4 Air Hose
5 Liquid Crystal
| 6 Stage
7 Dispenser
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8  Dispenser Controller
9 Controller for Signal Processing

10 Opposite Glass Substrate
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